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[57] ABSTRACT 

An energy storing composite prosthetic foot (and its 
modification) which allows an amputee to walk and run 
smoothly with less effort than when using a traditional 
prosthetic foot is disclosed. It is fabricated from a resin 
impregnated, high strength carbon woven fabric which 
offers high energy return characteristics to give the 
wearer high mobility with a more natural feel. The 
invention also incorporates a mechanism to provide 
flexibility in inversion/eversion, a feature which tradi- 
tional feet fail to achieve. 

4 Claims, 10 Drawing Sheets 
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ENERGY STORING COMPOSITE PROSTHETIC DETAILED DESCRIPTION OF THE 

F00T INVENTION 

First referring to FIG. 1 and FIG. 2, there are shown 

BACKGROUND OF THE INVENTION 3 a side view and 3-D view of one of the designs. The 

t Piolf j rtf # u A i„ xtMi ^ forefoot portion 10 extends horizontally from the ankle 

LF,eld of the Invention region anteriorly toward the toe region at the front of 

The present invention relates to prosthetic devices th * fool where ^ the heel ion * extends horizon . 

and, more particularly to prosthetic foot. toUy forward from the hori20 ntal ankle region and 

2. Pnor Art 10 curves downward and extends to the posterior of the . 

Traditional prosthetic feet are usually manufactured foot. Both the forefoot portion 10 and heel portion 11 

from materials which are relatively rigid and are of are designed to serve as flat spring-like leaves so that the 

relatively high weight. As a result, the wearer of prior foot provides a strong cushioning and energy storage 

art prosthetic feet are restricted to slow and non-strenu- effect. 

ous activities. 15 Now referring to FIG. 4, which is a plan view of the 
In addition, the wearer is unable to push ofT after the design, it is observed that the forwardly extending fore- 
foot is flat which becomes more evident when the speed f°° x portion is contoured to resemble the shape of an 
of motion is increased. insole. This makes the foot more accommodating when 
Relevent to the present invention are the teachings of worn toother with a rubber foam in a shoe and gives 
U.S. Pat. Nos. 4,547,913 and 4,822,363 which disclosed 20 fo ? x stability. 

prostheses having a foot portion as well as a leg portion. In design shown m FIG. 1 to FIG. 3, an elasto^ 

However, the present invention does not include a leg tn^c ankle^ad 12 is added between the forefoot por- 

portion which allows the foot to be attached to more ^^7^3 }LV^ % ° 

... crease the compliance of the foot. 

convenuonal pylons. 25 The prosthetic foot is fabricated using a resin impreg- 

Moreover, traditional prosthetic foot has no flexibil- nated cuboa fibre woven fabrid The laminate 
uy in inversion/eversion which makes walking on un- of a combination of on-axis and off-axis laminae to pro- 
even ground uncomfortable. The present invention vide strength in various directions. Although proto- 
includes a design which improves flexibility in inver- types using the above-mentioned material gave excel- 
sion/eversion. 30 lent results during testing, prototypes made of other 

BRIEF SUMMARY OF THE INVENTION ^^J^AlS^^ ^ *° 

A prosthetic foot which allows an amputee to walk Deflection tests conducted according to the VAPC 

and run smoothly with less effort than when using a standards showed that the forefoot portion 10 and heel 

traditional prosthetic foot is disclosed. The prosthetic 35 portion 11 are slightly stiff. Excellent results were ob- 

foot utilises a resin impregnated carbon woven fabric tained when the prototypes were made thinner. 

composite material. The carbon woven fabric compos- Now refer nng to FJG. 3, an additional feature of the 

its material is characterised by its high strength-to- Present invention is a slit which extends from the toe 

weight ratio, durability, good fatigue properties and region to approximately midway of the forefoot portion 

corrosion resistance. More importantly, structures 40 10 ' endm « Wlth a hole thar | the . to reduce 

made from this composite material are capable of result- *' eSS C n onc ^ traUon at the en ? of the sl,t * 

. . . , . . . . . K _ oners flexibility in inversion/eversion and makes the 

mg m n.gn energy return characteristics. 1 ne energy f t0 be 

more accommodating when the wearer walks 

stored during heel strike is later used during push-off. on uneven d prior prosthetic feet gene rally have 

This gives the wearer a high mobility with a more natu- 45 n0 flexibility in inversion/eversion. 

ral feel * | FIG. 5 to FIG. 7 present a moidified version of the 

A design to increase flexibility in inversion/eversion design shown in FIG. 1 to FIG. 4. The foot consists of 
of the foot is also disclosed. It enables the wearer to a forefoot portion 20 which extends horizontally back- 
walk comfortably on uneven ground. \ ward from the front part of the ankle region and curves 

A total of six designs are disclosed. 50 downward and forward towards the toe region at the 

RRTFF nP^fR TPTTON OF THF HP AWTMfiQ fr0lU end there ° f and & ^ V 0 *™ 21 Which eXtendS 

BRIEF DESCRIPTION OF THE DRAWINGS horizontally forward from the back part of ankle oppo- 

The invention will now be described with reference site to the horizontal ankle region of the forefoot por- 

to the drawings in which: ti° n a* 10 * curves downward and extends backward to the 

FIG. 1 is a side view of one invention. 55 posterior of the foot. Both the forefoot portion 20 and 

FIG, 2 is a 3-D view of the device of FIG. 1. heel P° rtion 21 are fastened together by bolts 22. An 

FIG. 3 is a 3rD view of the device of FIG. 1 modified elastomeric ankle pad 23 is added for the purpose of 

with a slit to provide for inversion/eversion. increasing the compliance of the foot The elastomeric 

FIG. 4 is a plan view of the device of FIG. 1. ^^ffffiS^^r ™ *£™*»F?* X ? 

FIG. 5 is a side view of one invention. a^jTB™ The foot js fabn- 

trii- * i ^ * f *u a c ~ cated from a resm impregnated carbon woven fabnc. 

I r V S Vn V1CW 1 / eVICe r°^ IG e 5 ' „t „ A ma J or advantage^ of the designs disclosed is that 

FIG. 7 is a 3-D view of the device of FIG. 5 modified both the forefoot portion and lhe hed p0ftion are dfi . 

with a sht to provide for inversion/eversion. tachable. It provides flexibility in manufacturing and 

FIG. 8 is a side view of one invention. 6 5 interchangeably of parts to match the individual 

FIG. 9 is a 3-D view of the device of FIG. 8. needs of amputees. 

FIG. 10 is a 3-D view of the device of FIG. 8 modi- FIG. 8 and FIG. 9 are further modifications to the 

fied with a slit to provide for inversion/eversion. aforementioned designs. The entire forefoot is now 
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fabricated as a single piece, with the heel portion and terminating in a hole of larger diameter than the width 

foot portion serving as spring-like leaves to provide the of said slit, the hole being capable of reducing the stress 

energy storing effect. Prosthetic foot fabricated as a concentration at the hole end of said slit, 

single piece has a disadvantage that it must be custom 3. A prosthetic foot, comprising a forefoot portion 

made to suit different amputees. The present invention 5 and a heel portion both of which are made of resin 

overcomes such a disadvantage, and does not require impregnated carbon woven fabric composite material 

the use of mechanical fasteners. to provide rebound characteristics and which respec- 

Therefore, disclosed herein above, are six designs of tively have generally horizontally extending connecting 
composite prosthetic feet which allow an amputee to regions opposed to each other, an elastomeric ankle pad 
participate in various kinds of activities previously 10 mounted on said connecting regions, said pad being 
thought to be impossible. The feet are light-weight, sandwiched between said horizontal regions and a gen- 
durable and flexible to store and then release energy erally rectangular plate on said pad to thereby improve 
during each taken step. conformance with the foot; said forefoot portion being 

What are claimed are: curved downward and forward from its horizontal 

1. A prosthetic foot, comprising a forefoot portion 15 region toward a toe region at the front end thereof 
and a heel portion both of which are made of resin while said heel portion is curved downward from its 
impregnated carbon woven fabric composite material horizontal connecting region to extend backward to the 
to provide rebound characteristics and have generally posterior of the foot; said forefoot portion and heel 
horizontally extending connecting regions in an ankle portion being connected together by mechanical fasten- 
region of the foot and connected to each other through 20 ers at a region of contact. 

an elastomeric ankle pad mounted to improve confor- 4. The prosthetic foot of claim 3, wherein a slit ex- 

mance with the foot; said heel portion being retroflexed tends from the toe region of the forefoot portion up to 

downward from the horizontal connecting region approximately midway of the forefoot portion, said slit 

thereof and extending to the posterior of the foot. terminating in a hole of larger diameter than the width 

2. The prosthetic foot of claim 1, wherein a slit ex- 25 of said slit, the hole being capable of reducing the stress 
tends from a toe region in the forefoot portion up to concentration at the hole end of said slit, 
approximately midway of the forefoot portion, said slit * * * * * 
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